| HISTORICAL PERSPECTIVE
Historically, the classification of posterior shoulder instability has been somewhat cumbersome with a wide spectrum of presentation. 1Y3 In addition, to make things more difficult for the treating surgeon, the patients can have features of several different types of posterior shoulder subluxation, and there can be significant overlap in any given patient. Patients may have a history of repetitive microtrauma, have inherent joint laxity, and may have a significant traumatic event. The most common presentation of posterior shoulder instability is recurrent subluxation without history of overt trauma. Complete posterior shoulder dislocation typically occurs with major trauma and may be associated with grand mal seizure.
Posterior shoulder subluxation and instability may be associated with volitional movements, in which the patient with the arm at the side can voluntarily contract periarticular muscles and produce a subluxation. These patients have been thought to have an underlying psychological disorder and seeking secondary gain. To complicate this presentation, some patients can develop an involuntary element that typically exacerbates the symptoms.
Involuntary subluxators typically present with a positional manifestation of their instability. Many times, these are young patients who are involved in repetitive overhead microtrauma or indeed have had a history of traumatic injury of typically low energy, such as on the football, lacrosse, hockey field, or after a fall. The most common presentation is that the patient will bring the arm into an unstable position of flexion, adduction, and internal rotation, which provokes posterior subluxation. As the patient moves the arm back into a more abducted position, the head relocates. These patients do not typically demonstrate any psychological disorder. It is important to recognize that the ability to voluntarily subluxate the shoulder does not imply that there is an emotional or psychogenic component. Within this group of involuntary subluxators, some patients may actually report a specific traumatic event, typically a blow to the shoulder or an axial loading to the arm with the arm in the flexed, forward flexed position, such as the one that occurs in a down lineman taking on a pass rusher in football. This may also be a mechanism precipitated with the use of bench press and inclined press, which can cause a posterior directed force and a substantial injury to the posterior capsulolabral structures. Another group of patients who develop posterior shoulder subluxation are patients who have repetitive microtrauma, such as athletes who participate in overhead sports (eg, baseball, volleyball, tennis, and swimming).
Therefore, the pathoanatomical features responsible for posterior shoulder instability in any given patient can encompass a wide spectrum of pathology. In most patients who develop an insidious onset of subluxation, the only pathological feature may be a patulous and extremely redundant posterior capsule. In those patients who have repetitive microtrauma, such as overhead athletes and patients who do a lot of weight lifting, one can see not only a patulous capsule but also the posterior labral splits and chondral edge damage. Those patients who can typically describe a very discreet episode of trauma will present with more obvious anatomical disturbances in the posterior capsulolabral complex. These can include substantial capsulolabral disruption and detachment, the so-called reverse Bankart Lesion, and posterior glenoid wear, rim fractures, and even changes in the anterior medial humeral head indicative of a substantial traumatic injury. 3, 4, 8 Other lesions may occur, but these are rare and include a reverse humeral avulsion of the glenohumeral ligaments. Bony deficiencies, such as increased glenoid retroversion, posterior glenoid erosion, and engaging anterior humeral head defects have been associated with posterior shoulder instability. 5Y7,20,21 Glenoid version varies widely and requires typically computerized tomography to assess the true degree of glenoid retroversion. 6 In addition, localized posterior glenoid erosion is often documented in patients with posterior instability. It may be secondary to glenoid hyperplasia or, perhaps, it may be more attributed to repeated subluxations. In addition, when patients sustain significant trauma resulting in a posterior rim fracture and develops recurrent subluxation, bone loss from continued subluxation will magnify the instability created by the fracture alone.
Clinical Examination and Assessment
Patients with symptomatic posterior shoulder subluxation will typically present with posterior shoulder pain, the sensation of instability, and ''popping'' with the arm in the forward flexed, adducted position. Frequently, they will be able to place the arm in this position and produce a subluxation event that they can then reduce with arm abduction. Posterior load shift examination will frequently demonstrate increased posterior translation and accompanying click or crepitation, which may be indicative of a posterior labral detachment or tear. 1Y4,11 In addition to the physical examination, radiographs should be scrutinized. Typically, on an axillary view, one can observe posterior glenoid erosion, retroversion, or hyperplasia if it is of a very substantial degree (Fig. 1) . In our clinical practice, a patient with longstanding posterior shoulder instability, a history of posterior rim fracture or calcification appreciated on plain radiographs, and patients who present with either failed, open, or arthroscopic posterior stabilization procedures will all receive computerized tomography to better appreciate glenoid retroversion and bone loss (Figs. 2A, B) . In addition, 3-dimensional reconstructions in these clinical scenarios have been invaluable in quantifying the amount of posterior glenoid bone loss (Fig. 3) . Once posterior glenoid bone loss has been 
3 Furthermore, the bone quality is amenable to screw fixation and avoids the morbidity of iliac crest bone graft harvest and the unpredictability of incorporation of allograft bone.
Technique
The patient is placed into a lateral decubitus position, and an overhead distal traction is used temporarily while diagnostic arthroscopy is performed (Fig. 4) . Furthermore, diagnostic arthroscopy would permit the retensioning of the inferior glenohumeral ligament and the closure of the rotator interval before performing the open posterior stabilization procedure. Arthroscopy would permit the diagnosis of other pathology but, in addition, allowed for more global treatment of the inferior glenohumeral ligament and rotator interval, which are known to contribute to posterior shoulder instability. 1, 3 After this portion of the procedure is performed, the arm is taken out of traction and positioned on a Mayo stand with slight abduction and neutral rotation. A posterior approach is then performed with a slightly oblique vertical incision extending from the axilla to the scapular spine in a slightly medial direction (Fig. 5) . The surgeon then has the ability to either continue the incision slightly medial on the scapular spine and detach the posterior deltoid off the spine of the scapula, or split the deltoid between the posterior and the medial raphe (Figs. 6, 7) . We prefer to split the deltoid between the middle and the posterior one third, and then reflect the medial portion of the middle third of the deltoid off the spine of the acromion (Fig. 8) .
The harvesting of the appropriate bone block from the spine of the scapula is now performed. A bone block measuring 2.5 to 3 cm in length and 1.5 cm in width is harvested from the spine of the scapula (Fig. 9A) . The mid portion of the spine has significant cortical bone, and an osteotome can be used to score the medial and the lateral extent of the bone block. An osteotome or fine sagittal saw can then be used to cut in the coronal plane of the scapula a bone block measuring at least 2.5 cm in width (Figs. 9B, C) . The free bone graft can then be shaped with a burr after assessing the bone loss after the arthrotomy is made and the posterior joint inspected (Fig. 9D) .
Attention is now directed to the posterior glenohumeral joint exposure. The infraspinatus and teres minor tendons are visible through the pennate architecture of the muscles, and a plane is developed between the infraspinatus and the teres minor to allow for the protection of the axillary nerve and the posterior circumflex vessels distally (Fig. 10AYC) . Typically, the infraspinatus can be lifted off the posterior capsule with the use of a blunt cob and does not require an incision to reflect it. A T-shaped capsulotomy is then performed with capsulotomy based laterally (Fig. 11) . Any posterior labral avulsion can now be treated with appropriate suture anchors performing an anatomical repair of any disrupted posterior labral and capsular complex.
After the appropriate labral repair has been performed, the posterior scapular neck is debrided of all soft tissue right up to the labral reattachment. This will provide a bony surface for the incorporation of the bone graft. The bone graft is then positioned in a lengthwise fashion along the posterior scapular neck, being careful not to permit the bone graft to overextend and act as a bony block to humeral head translation. More appropriately, the bone graft is used to augment and support or extend the posterior articular surface and support the posterior capsular and labral repair and capsulorrhaphy. Once the position is appropriate, a 2-mm guidewire is placed proximally and distally for provisional fixation (Fig. 12) . With a capsulotomy, it is possible to visualize that there is no encroachment of the glenoid fossa articular surface. One can use cannulated screws or fully threaded screws for fixation (Fig. 13) . On completion of the bone block fixation, a posterior/inferior capsular shift is performed 1Y4 (Fig. 14) . If the deltoid has been removed from the spine of the scapula, it is then reattached through transosseous holes and secured with permanent suture. Figure 15 demonstrates a postoperative axillary radiograph after the procedure. Routine closure is then performed and the patient is then placed into an orthosis, an immobilizer, maintaining the arm in external rotation and slight humeral extension for 6 It should be observed, however, that intra-articular bone grafting procedures on the posterior glenoid and glenoid osteotomies have been associated with a fairly high frequency of osteoarthritis at longterm follow-up. 3 Most of these studies, however, involve a very small number of patients. The earliest description of using a posterior bone block harvested from the spine of the scapula was provided by Fronek et al. 11 The procedure was performed in combination with a posterior capsulorrhaphy. This was done in 5 of their cases. The authors point out that the graft should increase the posterior surface of the glenoid but the humeral head should not directly impinge on the graft. Sirveaux et al, 19 in the French orthopedic literature, described the use of an iliac bone block or an acromionpediculated bone block. This featured the acromial bone block with a portion of the deltoid fibers still attached. They theorized that this not only had a mechanical advantage but, perhaps, a dynamic advantage to improving the posterior instability also. This was a study with a lengthy follow-up time of nearly 4 years. The 9 patients treated with the acromial graft showed significant improvement in function and pain, with only 1 patient developing osteoarthritis at 13.5 years of followup. Kouvalchouk et al 16 described the original use of an acromial bone block with the attached deltoid to successfully treat up to 5 patients with recurrent posterior instability. Scapinelli 18 recently described a modification of the acromial bone block by inverting the segment to the posterior border of the acromion and theorizing that it inverted a slight pressure over the supraspinatus muscle during posterior stability. This was performed in 8 juvenile patients with a mean follow-up time of 9.5 years. There were no complications, and all patients were satisfied with the results.
